Thirty-nine Arthroderma vanbreuseghemii isolates identified by mating behavior were assayed to determine their ribosomal RNA gene internal transcribed spacer（ITS）region genotypes. Twenty-two isolates of mating type（＋）and 4 of（−）showed the genotype of Trichophyton mentagrophytes var. interdigitale, 9 isolates of mating type（＋）and 4 of（−）showed the genotype of A. vanbreuseghemii. Nine of 14 isolates with granular or asteroid colony morphology showed the genotype of T. mentagrophytes var. interdigitale. There was no relation between ITS genotype and morphology or mating type of the isolates. Isolates of T. mentagrophytes var. interdigitale genotype were shown to include non-sexually degenerate zoophilic strains with granular colony morphology as well as sexually and morphologically degenerate anthropophilic strains and may be just one genotype of a heterogeneous species, A. vanbreuseghemii.
Introduction
Trichophyton interdigitale was first described by Henry Priestley in 1917 as a new Trichophyton species 1） . It was isolated from tinea interdigitalis and caused no infection of hair. Colonies had a suede-like downy surface, and were pale buff-colored in the central part and white around the edges on Sabouraud agar. On glucose agar, there was very little downy covering, and the whole appearance suggested a piece of blotting paper. Micro-morphology showed grape-like masses of conidia, multiseptate fusiform spores, and spirals, but these characteristics were not seen after pleomorphic degeneration.
In 1954, Georg suggested that T. interdigitale should not be considered as a species distinct from Trichophyton mentagrophytes based on many experimental results
2）
. She compared granular type cultures from acute suppurative lesions and downy type cultures from chronic ringworm of the feet or toenails and showed that the virulence of the downy-type cultures can be enhanced by serial animal passages, and that this increase in virulence may be accompanied by a change to granular-type cultures.
In 1967, Ajello did not include T. interdigitale in a taxonomic review of dermatophytes 3） . However, T. interdigitale was later classified as an anthropophilic variety of T. mentagrophytes, T. mentagrophytes var. interdigitale, while a zoophilic variety was treated as T. mentagrophytes var. mentagrophytes
4,5）
, and these varieties were understood to be transformable 4） . In 1979, 331 isolates of T. mentagrophytes were investigated with regard to morphology, mating behavior, pathogenicity, and geographic distribution to clarify the actual species compositions of the T. mentagrophytes complex in Japan 
Materials and methods
Thirty-nine isolates of A. vanbreuseghemii, including 2 tester strains stored for almost 30 years as freeze-dried powders in ampoules, were used in this study. Thirty-seven Japanese isolates were first identified morphologically as T. mentagrophytes, T. mentagrophytes var. asteroides, T. mentagrophytes var. granulosumasteroides, T. mentagrophytes persicolor form or T. mentagrophytes powdery form, and then identified as A. vanbreuseghemii on the basis of mating results with tester strains of A. vanbreuseghemii, A. benhamiae, and A. simii
6）
. These were stocked at the Department of Dermatology, Shiga University of Medical Science, for 16 years and in the Department of Dermatology, Kanazawa Medical University, for 13 years. Strain numbers, mating types, original identifications, and resources are shown in Table 1 .
Genotype analysis
Total DNA was prepared from each isolate using a modification of the method reported previously 8） . Briefly, small samples of mycelia were suspended in 200 μl of extraction buffer, boiled for 5 min, 100 μl of 3 M sodium acetate was added, and then DNA was precipitated by adding 300 μl of isopropanol and centrifugation at 19,000 ×g for 20 minutes. The DNA pellet was washed once with 70% ethanol, dissolved in 50 μl of distilled water, and kept in a refrigerator at 4℃ until use.
The 5.8S ribosomal RNA gene and encompassing two internal transcribed spacer regions（ITS） were amplified using Taq DNA polymerase and the primers ITS1 and ITS4
10）
. The amplicons were digested with the restriction enzymes（MvaI and HinfI） , electrophoresed, and the resulting banding patterns were photographed as described previously 11） . The sequences of ITS regions were also determined for both strands by direct sequencing using an ABI Prism BigDye Terminator v1.1 Cycle Sequencing Kit（Applied Biosystems, Foster City, CA）and a DNA Genetic Analyzer ABI310（Applied Biosystems）according to the manufacturer s instructions.
Results
Twenty-six of 39 isolates showed the ITS-RFLP pattern set corresponding to T. mentagrophytes var. interdigitale, while the remaining 13 isolates showed the pattern set of A. vanbreuseghemii （Fig. 1）
9）
. Twelve of 18 isolates from animals or animal-related lesions were of T. mentagrophytes var. interdigitale genotype and the remaining 6 were of the A. vanbreuseghemii genotype. Nine of 15 isolates originally identified as T. mentagrophytes var. granulosum-asteroides were of the T. mentagrophytes var. interdigitale genotype. These results are shown in Table 1 .
Four different sequences were found within the 26 isolates showing ITS-RFLP patterns of T. mentagrophytes var. interdigitale. Seven different sequences were found within the 13 isolates showing ITS-RFLP patterns of A. vanbreuseghemii. These sequences are represented in Table 1 by their accession numbers. Sequences that are the same as those in the GenBank are presented along with the GenBank accession number. . On the other hand, the genotypes of ITS were also homogeneous among 64 T. mentagrophytes var. interdigitale isolates from a university hospital in a year but different from those of A. vanbreuseghemii, A. simii, and A. benhamiae tester strains 9,11） . First, we considered this genotype group to be a genetically distinct anthropophilic group, as individual species as described by Priestley. However, unexpectedly 12 of 18 animal-related isolates showed the ITS genotype of T. mentagrophytes var. interdigitale. This is a notable result. Although we assayed the ITS genotype alone, these observations suggest that genetically identified T. mentagrophytes var. interdigitale should no longer be referred to as anthropophilic. In fact, the ITS sequences of two A. vanbreuseghemii isolates were identical to that of GenBank accession number EU181446. Isolates of this sequence were designated as anthropophilic isolates by Symoens et al.
Discussion
12） as they were isolated from tinea pedis or tinea unguium. There is only one characteristic substitution position, and a single substitution within a non-coding region is unlikely to be important in determining the pathogenicity.
Finally, among the isolates studied, there were no correlations between ITS genotypes and morphological characteristics, mating types, or prevalence of affinity to animals or humans. The T. mentagrophytes var. interdigitale genotype group includes anthropophilic and zoophilic isolates, ranging in morphology from downy to granular, and sexually from degenerate to active. In conclusion, we should modify our understanding of the termT. mentagrophytes var. 
